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FOREWORD 


This Indian Standard (Part 2) (First Revision) was adopted by the Bureau of Indian Standards, after the draft 
finalized by the Wire Ropes and Wire Products Sectional Committee had been approved by the Mechanical 
Engineering Division Council. 


This standard was first published in 1971. This revision has been taken to align it with latest industrial practices 
prevailing in country. 


This part covers wire rope sling legs with ferrule — secured eye terminal. The eye terminal covered in this 
standard is formed by looping the rope back parallel to the main part (positioned side by side) and joining the 
parts by means of a ferrule under pressure, hence known as mechanical splicing. The other part in the series is: 


Part 1 Hand splicing of wire ropes 


The security of an eye terminal is controlled by initial prototype acceptance testing followed by routine testing. 
It is the requirement of this standard that the ferrule be of a type which has passed the prototype tests. 


As it becomes practically difficult to identify the make and quality of wire rope once it is spliced, it is recommended 
that the manufacturer of the slings shall provide to the buyer, a test certificate of BIS Certification Mark wire rope 
used in the process. 


The composition of the Committee responsible for the formulation of this standard is given in Annex B. 


For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, 
observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with IS 2 : 1960 
‘Rules for rounding off numerical values (revised)’. The number of significant places retained in the rounded off 
value should be the same as that of the specified value in this standard. 
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Indian Standard 


METHODS FOR SPLICING OF WIRE ROPES 
PART 2 WIRE ROPE SLING LEGS WITH FERRULE — SECURED EYE TERMINAL 


( First Revision ) 


1 SCOPE 


1.1 This standard (Part 2) covers the requirements of 
wire rope slings made from wire ropes. The sling 
legs are terminated by ferrule secured eyes, with or 
without thimbles or other fittings as specified by the 
purchaser. 


1.2 Prototype tests covering the initial acceptance of 
the process and routine tests are specified. 


2 REFERENCES 


The following standards contain provisions, which 
through, reference in this text, constitute provisions of 
this standard. At the time of publication, the editions 
indicated were valid. All standards are subject to 
revision and parties to agreements based on this 
standard are encouraged to investigate the possibility 
of applying the most recent editions of the standards 
indicated below: 


IS No. Title 


1500 : 2005 Method for brinell hardness test for 
metallic materials 


1828 (Part 1): Metallic materials — Verification of 


2005 static uniaxial testing machines: 
Part 1 Tension/compression testing 
machines — Verification and 
calibration of the force-measuring 
systems 

2266 : 2002 Steel wire ropes for general engineering 
purposes — Specification (fourth 
revision) 

2315 : 1978 Thimbles for wire ropes 

2363 : 1981 Glossary of terms relating to wire 
ropes — Specification (first revision) 

2762 : 2009 Specification for wire rope slings and 
sling legs (first revision) 

3459 : 2004 Small wire ropes — Specification 
(second revision) 

4190 : 1984 Eye bolts with collars 

5245 (Part 1): Methods for splicing of wire ropes: 

1969 Part 1 Hand splicing of wire ropes 

10942 : 2000 Ferrule — Specification (first 
revision) 


3 TERMINOLOGY 


For the purpose of this standard, the definitions given 
in IS 2363 and the following shall apply. 


3.1 Ferrule Secured Eye Terminal — A wire rope 
eye terminal is made by looping the rope back, parallel 
to the main part, side by side and securing the two 
parts at the throat of the eye by means of a metallic 
ferrule, subjected to radial pressure in one stroke to 
form the joint. 


3.2 Swaged Fittings — Fittings in which wire rope is 
inserted and attached by cold flowing method. 


4 MATERIAL 


4.1 Wire Rope 


The wire rope used for making the slings shall comply 
with IS 2266 or IS 3459. The rope can be of any variety 
as desired by the purchaser as long as it complies with 
the above standards. 


4.2 Ferrule 
4.2.1 Type and Material of Ferrule 


The ferrules used for making the slings shall comply 
to IS 10942. Further they should pass the prototype 
tests as specified in 9 and routine tests as specified 
in 10. The hardness of the ferrule material shall not be 
less than 40 HB (see IS 1500). 


4.2.2 Size of Ferrule 


The size of the ferrule used shall comply with the 
dimensions given in IS 10942. After splicing, the 
ferrule shall become round in section. The diameter of 
ferrule shall be minimum twice the diameter of wire 
rope. The length of ferrule shall strictly comply with 
IS 10942 before and after splicing. 


4.2.3 Workmanship 


The ferrule shall be free from defects. It shall be 
examined by a competent person before and after 
assembly. The wire rope end shall protrude by 
minimum half the diameter of the wire rope to ensure 
proper swaging. 
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4.2.4 Fittings 


End fittings when used like thimbles and eye bolts shall 
confirm to IS 2315 and IS 4190 respectively. 


5 FABRICATION 


5.1 The slings shall be fabricated from new wire rope. 
It is essential to have a certificate certifying the 
breaking load of the wire rope to be used for making 
slings by the manufacturer. 


5.2 The slings can be of a single leg or multiple legs, 
assembled with rings as per IS 2762. 


5.3 Loop Size 


For slings without end fittings, if not otherwise 
specified by the purchaser, the loop size shall be 16 
times the nominal diameter of wire rope. The loop size 
shall be measured from the outside end of the ferrule 
to the outside face of the loop, in linear direction, in 
free condition. 


5.4 Number of Ferrules 


There shall be one ferrule at each end of the sling to 
complete the loop. Use of more than one ferrule at one 
end is discouraged. 


5.5 Excess Material 


After splicing, excess material flowing out of the die 
on along the length of ferrule if any, deforming its 
round shape, should be removed to give a smooth round 
shape to the ferrule. 


6 PERMISSIBLE WORKING LOAD 


For normal conditions of service the permissible 
working load shall not exceed one-sixth of the actual 
breaking load of the wire rope used. The actual 
breaking load of the wire rope shall be equal to or more 
than the minimum breaking load specified in the 
IS 2266 or IS 3459 for the corresponding wire rope 
used. For multiple legged sling, the included angle 
between the legs must be considered before arriving 
at the safe working load as per IS 2762. 


7 PROOF LOADING 


7.1 The completed sling shall be proof loaded to twice 
the safe (permissible) working load. The proof load 


shall be accurate to within -7 percent of applied load. 


In case of multi legged assembly, each leg is to be 
individually subjected to proof loading. The fittings like 
main and sub rings, hooks, etc, are to be individually 
tested for the proof load of the complete assembly. 


7.2 Inspection 


Each sling shall be inspected by a competent person 


after assembly and also the competent person shall 
witness the proof load testing. The completed sling 
shall be free from any visual flaws or defects. 


8 DESIGNATION 


Wire rope slings with ferrule secured eye terminals shall 
be designated by the number of legs, size, construction, 
coat and core of the wire rope, effective length of the 
sling, safe working load and the number of this standard. 


Example — A two legged sling assembly with ferrule- 
secured eye terminals for a wire rope of diameter 
16 mm and 6 x 36 construction, ungalvanised, steel 
core with a safe working load of 53.6 KN at 0° shall be 
designated as: 


Sling 2 L, 16, 6 x 36, UNG, WSC, 53.6 KN/0°, 
IS 5245 (Part 2) 


9 TESTS 


9.1 Prototype Tests 


Eye terminals made with each type of ferrule shall be 
subjected to the prototype tests specified in 9.1.1 
and 9.1.2. 


Subsequent to these tests, all ferrules shall be examined 
for cracks and for indications of the wire “pulling out’. 
If cracks or other defects are found, sling legs made 
with the particular type of ferrule under consideration 
shall be deemed not to comply with this standard. This 
type of ferrule may, however, be re-submitted for 
prototype testing accompanied by a detailed report 
from the makers, explaining why the defects occurred 
and what measures have been taken to avoid such 
failures in future. 


9.1.1 Breaking Load Test to Destruction 


One sling leg with ferrule-secured eye terminals made 
with each size shall be subjected to a prototype 
breaking load test as under. 


9.1.1.1 A ferrule-secured eye termination shall be 
formed without a thimble at each end of the test piece. 
The length of clear rope between the ferrules shall be 
at least 1 m and the load shall be so applied to the 
ferrule-secured eye terminals that the eye shape is not 
significantly collapsed or distorted. 


Not more than 4/5 of the minimum breaking load of 
the rope as specified in IS 2266 or IS 3459 shall be 
applied quickly. Thereafter the load shall be applied 
slowly and steadily until the actual breaking load is 
reached. After the destructive failure, the ferrule shall 
remain intact. 


The sling shall have passed the test, if the breaking load 
is in excess of the minimum breaking load of the rope. 


The accuracy of the testing machine shall be in 
accordance with IS 1828 (Part 1). 


9.1.2 Durability Test by Pulsatory Loading (Endurance 
Test) 


9.1.2.1 One slings leg in each of the two representative 
sizes of a rope of particular construction shall be 
subjected to the endurance test. The two rope sizes shall 
be respectively the largest and the smallest covered by 
the particular process. 


9.1.2.2 The two samples shall than be subjected to one 
of the following endurance tests by pulsatory loading. 
The test sample shall have a ferrule-secured eye 
termination at each end and shall be fitted with solid 
thimbles. The length of clear rope between the ferrules 
shall be at least 1 m. Each test shall be performed in 
one continuous run without interruption. For 
compliance with this standard the sling leg shall 
withstand not less than 75 000 cycles of either test, at 
the conclusion of which there shall be no broken wires. 


9.1.2.2.1 First alternative test 


Each sling shall be subjected to a cyclical tension 
varying from no load to twice of the permissible 
working load, at a frequency of 20 cycles/min with a 
tolerance of + 10 percent. The loading phase of each 
cycle shall be smooth. The sling leg shall not sag or 
flex at no load in such a manner as would result in a 
jerk when the load is applied again (see Fig. 1). 


PIVOTED SOLID 
THIMBLE 


E FERRULE 


UNDER TEST 


Fic. 1 DURABILITY BENDING TEST 
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9.1.2.2.2 Second alternative test (For use when a 
fatigue tensile testing machine is available) 


Each sling leg shall be subjected to a cyclical tension 
varying between the permissible working load values 
(see 6) to twice of these values, with the machine set 
at a frequency not exceeding 250 cycles/min. The 
machine shall be of a type that applies a cyclical tension 
along the rope axis, producing the same stress pattern 
at both the fixed and moving anchorages with a 
maximum frequency variation of + 3.5 percent. 


9.1.3 For compliance, the ferrule-secured eye terminals 
shall outlast the hand-spliced eye terminal. The method 
for hand-splicing of wire ropes is laid down in IS 5245 
(Part 1). 


9.2 Routine Testing 
9.2.1 Tensile Testing 


Unless otherwise agreed to between the purchaser and 
the manufacturer, samples of completed slings shall 
be subjected to destructive tensile loading and the sling 
shall not break before the minimum breaking load of 
the rope as specified in IS 2266 or IS 3459. 


9.2.2 Checking of Dimensions of Completed Ferrule 


The diameter of the ferrules shall not differ by more 
than + 2 percent as specified in IS 10942. The length 
of the ferrule shall not be less than that specified in 
IS 10942. 


10 CERTIFICATE OF TEST 


With each sling fitted with ferrule secured eye terminal 
(Mechanically Spliced Sling), the manufacturer shall 
supply a test certificate. The form of the certificate 
should be as indicated in Annex A. 


11 MARKING 


11.1 Each sling shall be marked by punching the 
following details on the ferrule (on one or two) with 
letter sizes 3 mm up to 10 mm wire rope, 5 mm from 
11 mm up to 20 mm, 7 mm from 21 mm up to 32 mm 
and 10 mm from 33 mm and above wire rope: 


a) Manufacturers identification mark; 

b) Size of wire rope, in mm; 

c) Effective length of sling, in m; 

d) Permissible working load, in KN (Ton); and 
e) Batch No./Identification number. 


The punching should not be too deep to weaken the 
ferrule. 


11.2 BIS Certification Marking 


Details available with the Bureau of Indian Standards. 
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11.2.1 The use of Standard Mark is governed by the producers, may be obtained from the Bureau of Indian 
provisions of the Bureau of Indian Standards Act, 1986 Standards. 
and the Rules and Regulations made thereunder. The 12 PACKING 


details of conditions under which a licence for the use 


The slings shall be suitable packed to avoid damage in 


of Standard Mark may be granted to manufacturers or transit. 


ANNEXA 
(Clause 10) 


PROFORMA FOR PROOF LOAD CERTIFICATE OF MECHANICALLY SPLICED SLING 


VD Gi QU Ch VU BU N 


Kat 
© 


11. 


(WITH FERRULE-SECURED EYE TERMINAL) 


. Test certificate number: 

. Name and address of the manufacturer of slings: 

. Batch number (Identification number): 

. Description of sling (Details of number of legs and end fittings): 
. Diameter, construction, coat and core of wire rope: 

. Date of test of slings: 

. Breaking load of the sling sample/Wire rope used: 

. Safe working load of sling: 

. Proof load applied during testing: 


. Name and address of public service, association, company or firm making 


the test and examination: 


Name and address of signatory in public service, association, company 
or firm making the test and examination: 


I certify that each sling has met the proof loading requirements specified in 7.1 of IS 5245 (Part 2) and has been 
inspected in accordance with 7.2 of IS 5245 (Part 2). 


The above particulars are correct and the test and examination were carried by me. 


Date: 


Signature of the competent person 


Name and Designation 
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ANNEX B 
(Foreword) 


COMMITTEE COMPOSITION 


Wire Ropes and Wire Products Sectional Committee, MED 10 


Organization 
Directorate General of Mines Safety, Dhanbad 


Amar Promoters Pvt Ltd, Solan 

Bharat Coking Coal Ltd, Dhanbad 

Bharat Wire Ropes Ltd, Mumbai 

Central Institute of Mining and Fuel Research, Dhanbad 

Directorate of Quality Assurance, New Delhi 

Directorate General of Factory Advice Service & Lab Institute, 
Mumbai 

Directorate General of Civil Aviation, New Delhi 

Directorate General of Supplies & Disposals (Quality Assurance 


Wing), New Delhi 


Directorate General of Aeronautical Quality Assurance, 


New Delhi 


Eastern Coalfields Ltd, Kolkata 


Garware Wall Ropes Ltd, Pune 


Ministry of Shipping, New Delhi 


Maccaferri Environmental Solutions (P) Ltd, Pune 


National Test House, Kolkata 


Oil and Natural Gas Commission, Dehradun 


Orient Wire Ropes, Indore 


Paradip Port Trust, Paradip 


South Eastern Coalfields Ltd, Bilaspur 


Tata Steel Ltd, Dhanbad 


The Shipping Corporation of India Ltd, Mumbai 


The Singareni Collieries Co Ltd, Kothagudem 


Usha Breco Ltd, Distt Ghaziabad 


Usha Martin Industries Ltd, Ranchi 


Representative(s) 
Suri G. N. VENKATESH (Chairman) 


SHRI VIRENDER AGARWAL 
SHRI JATINDER AGARWAL (Alternate) 


Suri K. K. S. SINHA 
Suri U. S. PANDEY (Alternate) 


SHRI D. M. SHAH 
SHRI ASHWINI LOKHANDE (Alternate) 


SHRI AWADESH MAHTO 
Suri S. K. RITOLIA (Alternate) 


Cor K. SURESH 
CoL V. V. KADAM (Alternate) 


Suri G. M. E. K. RA) 
Suri S. N. Borker (Alternate) 


Suri R. C. Gupta 
Suri M. M. KAUSHAL (Alternate) 


SHRI AKHILESH KUMAR 
Suri R. K. AGARWAL (Alternate) 


Suri S. C. SHARMA 
Suri RisHt Kumar (Alternate) 


SHRI CHATERJEE 
Suri Kap. K. RAI (Alternate) 


SHRI RAVI SHANKAR SINGH 
Suri S. G. WANKHEDE (Alternate) 


Suri A. R. Rao 
Suri D. J. Basu (Alternate) 


SHRI AsHIsH D. GHARPURE 
SHRI MININMOL KoruLLa (Alternate) 


Suri S. P. Roy 
Suri R. N. RAM (Alternate) 


Suri R. K. GARG 
SHRI P. K. Soop (Alternate) 


SHRI SAMEER GOLWELKAR 
SHRI SHISHIR AKARTE (Alternate) 


Suri B. B. PANIGRAHI 
SHRI Monan PATEL KHETRA (Alternate) 


SHRI S. K. MISHRA 
SHRI G. RAMASWAMI (Alternate) 


SHRI SOUMENDU K. MAJHI 
Suri A. K. Sı (Alternate) 


Suri G. S. BHALLA 
Capt R. Moni (Alternate) 


Suri I. V. N. PRASADA Rao 
Suri P. V. RAGHAVA Raju (Alternate) 


SHRI RAJESH PRASAD 
SHRI MANO) PANWAR (Alternate) 


SHRI SUBRATA DUTTA 
Suri S. B. N. SHARMA (Alternate) 
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Organization 


Vidarbha Hardware Industries, Akola 


BIS Directorate General 


Representative(s) 


SHRI OM PRAKASH DALMIA 
SHRI SANJAY O. DALMIA (Alternate) 


Suri C. K. Vepa, Scientist ‘F’ and Head (MED) 
[Representing Director General (Ex-officio)] 


Member Secretary 
Suri DK Das 
Scientist ‘E’ (MED), BIS 


Bureau of Indian Standards 

BIS is a statutory institution established under the Bureau of Indian Standards Act, 1986 to promote 
harmonious development of the activities of standardization, marking and quality certification of goods 
and attending to connected matters in the country. 

Copyright 

BIS has the copyright of all its publications. No part of these publications may be reproduced in any form 
without the prior permission in writing of BIS. This does not preclude the free use, in the course of 
implementing the standard, of necessary details, such as symbols and sizes, type or grade designations. 
Enquiries relating to copyright be addressed to the Director (Publications), BIS. 

Review of Indian Standards 

Amendments are issued to standards as the need arises on the basis of comments. Standards are also reviewed 
periodically; a standard along with amendments is reaffirmed when such review indicates that no changes are 
needed; if the review indicates that changes are needed, it is taken up for revision. Users of Indian Standards 
should ascertain that they are in possession of the latest amendments or edition by referring to the latest issue of 


‘BIS Catalogue’ and ‘Standards : Monthly Additions’. 


This Indian Standard has been developed from Doc No.: MED 10 (1008). 
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